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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. Abstract. - We report a small-angle X-ray and neutron scattering investigation in the cubic phase of the ternary system water/didodecyldimethyl ammonium bromide (DDAB)/octane. We have observed a systematic variation in the lattice parameter as a function of water content, which can be related to the change in interfacial area per unit cell with the aqueous volume fraction. Our results are consistent with a bicontinuous periodic constant mean curvature structure, and show a transition from diamond to body-centred cubic symmetry on increasing the water content of the system. [2] [3] [4] [5] . These systems can be described in terms of periodic constant mean curvaturé (CMC) surfaces which are solutions to the problem of area minimization under the constraint of constant enclosed volume fraction [3, 6, 7] . The resulting structure consists of bicontinuous periodic labyrinths of water and oil conforming to a cubic symmetry. In recent years, several authors have reported transitions between cubic structures of different symmetry in the phase diagrams of certain binary systems [8, 9] . Theoretical models have been proposed to account for such transitions [9] [10] [11] . [15] , which also suggested a transition between two cubic phases. We have used SAXS and SANS to investigate the microstructure of the cubic phase along a water dilution path (Fig.l) . The results clearly indicate a symmetry transition at an aqueous volume fraction close to 0.5 ( Fig.2) . At low water content the SAXS profiles can be indexed to a diamond (D) structure(l). As the water content is increased, there is a transition to a structure of bodycentred cubic (bcc) symmetry(2). (1) - (3)).
Since A* values for the bcc and diamond symmetry have been computed [3, 6] it is possible to extract values for as for the two regimes described in figure 3 . (Conversely, if one assumes a value for as, an A* value follows which can be compared to theory for various symmetries and topologies). In determining as, however, the question arises whether one should assume a monolayer or bilayer arrangement. This issue can only be resolved conclusively by careful measurement of peak intensities in a scattering experiment with "bulk" contrast (e.g. a SANS measurement with D20 and the other components unlabelled) as opposed to the combination of the "bulk" and "film" scattering that is normally observed with X-rays. At present, we have insufficient SANS data to address the problem directly. However, the tansition shown in figure 3 indicates a change of ca.
17% in cs/ Qmax which is very close to the theoretical difference in A* between the D-bilayer and the P-bilayer(3). We have thus assumed a transition from a diamond bilayer (space group Pn3m) to a P-bilayer (space group Im3m) (4 ) and the dashed curves in figure 3 are based on A * values for these topologies. This allows determination of as which is found to be 65 ± 2 Â2 both for the D and P bilayers. While these values are reasonable and in good agreement with those obtained in the ( 3) It follows from equations (1), (2) and (3) (1), (2) and (4) of the cubic phase (see Fig.1 ) are in much better agreement with the I-WP monolayer than the P-bilayer. This would further support our view that symmetry transitions between ternary cubic phases need not be confined to the Bonnet transformation, and may involve topologically more disruptive processes. In fact, many lyotropic transitions occur without any possibility of a topologically smooth transformation, and the mechanism of surface deformations responsible for these transitions remains an open question.
In conclusion, our analysis shows that the structure of ternary cubic phases is well-described by a periodic minimal or CMC surface model, and that the dependence of lattice spacing on aqueous volume fraction is a useful indicator of structural changes in such systems. Furthermore, our results clearly confirm the existence of more than one symmetry within the cubic domain of a ternary system. The transformation mechanism between the observed symmetries, and the transition from the cubic phase to the neighbouring microemulsion are not well-understood. More work is in progress to address these issues.
